Since 50 to 70% of the secreted cortisol is excreted in the urine as conjugated metabolites within 24 hrs., determination of urinary total 17-OH-CS as PorterSilber chromogen does not always indicate the true rate of adrenal cortisol secretion.
Adrenal cortisol secretion in hyperthyroidism and Cushing's syndrome has been reported to be greater than in normal. (Gray et al., 1962; Hellmann et al., 1961 ).
An increased metabolic rate of cortisol demonstrated in vivo (Hellmann et al., 1961) as well as in vitro (McGuire and Tomkins, 1959) in hyperthyroidism, is probably due to a specific effect of thyroid hormones directly or indirectly on the enzyme involved in the steroid metabolism in the liver . Such increased production of cortisol in hyperthyroidism has been considered to be the result of passive response to accelerated cortisol turnover, while that in Gushing's syndrome probably is the result of active adrenal hypersecretions.
In this study metabolic patterns of the secreted cortisol and administered cortisol-4-14C or cortisone-4-14C were studied in patients with hyperthyroidism and Cushing's syndrome.
SUBJECTS AND METHODS
Five patients with hyperthyroidism, in which diagnosis was established by clinical evaluation and confirmed by basal metabolic rate (BMR), the 3 hrs.and 24 hrs.thyroidal uptake of radioactive iodine and plasma protein-bound iodine levels (PBI) were studied as shown in Table 1 . The area of the paper of the urinary extracts corresponding to the THE and also the area above ATHF including ATHF, THF, Cortolones and the origine, were cut and eluted with methanol. 2nd paper chromatogram:
E2B system: A half of the crude THE fraction was used in this case.
Bush B5 system: The crude ATHF fraction including ATHF, THF, Cortolones and the origin was used.
The outer strips were stained with the blue tetrazolium to the reference steroids.
The amounts of THE, ATHF and THF were estimated by the Porter-Silber chromogen (1954) and corresponding radioactivities were measured by windowless gas flow counter. The amounts of cortisol secretion rate in 24 hrs. were estimated from the specific activities of metabolite as described by Cope and Black(1958) .
Urinary total 17-OH-CS was estimated by the Peterson's modification of the Glenn and Nelson method (1958) . Table 2 lists the data on the recoveries of radioactivity in the urine, after injection of cortisol-4-14C. Radioactivity ranged from 65 to 85% in 24 hrs . for all subjects. No difference was found between normal subjects and patients with hyperthyroidism or Cushing's syndrome. Table 3 . Excretion values of the endogenous cortisol metabolites after injection of cortisol-4-14C
RESULTS

Recovery of radioactivity
In the crude methylene chloride extract obtained as glucuronide fraction, the mean recovery was 48% in normal subjects, 56% in patients with hyperthyroidism, and 51 % in patients with Cushing's syndrome. The radioactivity of the glucuronide fraction in hyperthyroidism was somewhat higher than in normal subjects. Table 4 lists the data on the recoveries of radioactivity in the urine after injection of cortisone-4-14C. Radioacitvity ranged from 74 to 81% in 24 hrs. for all subjects. There was no significant difference in the urinary radioactivity between administrations of cortisol-4-14C and cortisone-4-14C. Tables 2 and 4 list the data on the distribution of radioactivity of the cortisol metabolites(THE, ATHF and THF) during the 24 hrs. period following injection of cortisol-4-14C or cortisone-4-14C.
Distribution of radioactivity
Radioactivities of THE and ATHF were higher in hyperthyroid patients than in normal subjects, though the per cent recovery of THF was similar in both groups. The ratios of ATHF/THF and THE/THF+ ATHF showed 2 to 3 folds increased in hyperthyroid patients than those in normal subjects.
In Cushing's syndrome, radioactivity of THF was increased in comparison with that of THE. The ratios of THE/THF/ATHF were decreased to about half of the ratio in normal subjects, while the ratios of ATHF/THF were similar in both groups. Tables 3 and 5 list the data on the excretion of endogenous cortisol metabolites(THE, ATHF and THF) in terms of mg/24 hrs.
Excretion of endogenous cortisol metabolites
The relative values of THF, ATHF and THF derived from endogenous cortisol were in close agreement with those following injection of cortisol-4-14C but were apparently different from those following injection of cortisone-4-14C. Approximately 1 to 1 ratio of THE/THF+ATHF is therefore expected concerning endogenous contisol and injected cortisol-4-14C in all subjects studied. However, the ratios of THE/THF+ATHF of the endogenous cortisol and those following injection of cortisone-4-14C were 1 to 1.3 in normal subjects and 1 to 2.0 in patients with mild hyperthyroidism (Fig. 2) . Table 6 lists the data on the secretion rate in terms of mg per 24 hrs. as were estimated from the specific activities of each metabolite after injection of cortisol-4-14C.
Secretion rates
Accuracy of isotope dilution method for the determination of secretion rate was verified in case of bilateral adrenalectomized patient, in whom the estimated value was 94% of the orally administered dose(30mg p.o.q.i.d.) in this patient.
The mean values of secretion rates in 4 normal subjects were 14.6 mg per 24 hrs. while those in 5 patients with hyperthyroidism and in 3 patients with Cushing's syndrome averages 29.0mg and 28.1mg per 24 hrs. respectively. Urinary total 17-OH-CS and creatinine Table 6 lists the data on the urinary total 17-OH-CS and creatinine values in terms of mg and g per 24 hrs.
The mean values of urinary total 17-OH-CS in normal subjects were 4.2mg per 24 hrs. while those in patients with hyperthyroidism and Cushing's syndrome were both 2.7 times as much as control subjects. However, urinary total 17-OH-CS values in 3 patients with severe hyperthyroidism (N.H., M.H. and K.U.) were 3.2 times as much as in normal subjects.
Creatinine values were within normal range for all subjects (Table 6 ). In Cushing's syndrome the urinary excretion of THF was found to be increased in comparison with that of THE (Fig. 3 ). This led, in turn, to a decreased ratio of THE/THF+ATHF, while the ratios of ATHF/THF were similar to those in normal subjects. Furthermore, the per cent of the recovery of radioactive THE after injection of cortisone-4-14C was much less than in normal subjects.
The increased THF in Cushing's syndrome appears, therefore, to be similar to changes following ACTH administration (Kornell and Hill, 1961) , possibly due to a limited capacity of the 11-dehydrogenase enzyme.
The secretion rates of cortisol from the specific activity of the 3 tetrahydrometabolites in normal subjects after injection of cortisol-4-14C were in agreement with those reported by other workers (Cope and Black, 1958; Peterson, 1959 Romanoff et al., 1961 Flood et al., 1961) .
Secretion rate of cortisol in hyperthyroid patients was increased about 2.0 times above that in normal subjects, while the urinary total 17-OH-CS in hyperthyroid patients was 2.3 times as much as in normal subjects.
However, a discrepancy was found between the methods of determining urinary total 17-OH-CS and cortisol-4-14C dilution in patients with severe hyperthyroidism (N.H., M.H. and K.U.). Such discrepancy might be explained as the greater recoveries of radioactivity in tetrahydrometabolites after injection of cortisol-4-14C in hyperthyroidism than in controls. Cope and Black (1958) reported cortisol secretion rates estimated by means of cortisol-14C or cortisone acetate-14C. However, the relative values in THF, ATHF and THE following injection of cortisone-14C were not the same as those of tetrahydrometabolites of endogenous cortisol (Tables 4 and 5 ). Therefore, Cope and Black's method using cortisone-4-14C leaves a serious doubt as to the accuracy compared with the method using cortisol-4-14C dilution, especially in patients with hyperthyroidism. 2 
